Introduction
Lewy body dementia (LBD) includes dementia with Lewy bodies (DLB) and Parkinson's disease dementia (PDD). 1 Pathological hallmarks of LBD include α-New knowledge added by this study • Behavioural and psychological symptoms of dementia were present in 83% of patients with Lewy body dementia (LBD). • Falls, dysphagia, aspiration pneumonia, and pressure sores were common complications in LBD patients.
• Chinese LBD patients with an Alzheimer's disease pattern of functional imaging had a younger age of onset and lower 1-year Mini-Mental State Examination score. Implications for clinical practice or policy • Such information is useful in the formulation of a management plan, including advance care planning, for Chinese LBD patients.
synuclein neuronal inclusions (Lewy bodies and Lewy neurites) with subsequent neuronal loss. 1 The difference between DLB and PDD lies in the sequence of onset of dementia and parkinsonism, 3 There has been only one case series of 35 Chinese DLB patients and diagnosis was based mainly on clinical criteria. 4 The presence of occipital hypometabolism on [ 18 F]-2-fluoro-2-deoxy-Dglucose positron emission tomography ( 18 FDG-PET) has a sensitivity of 90% and specificity of 71% to 80% in differentiating AD and DLB patients. 5 Pathologies of AD are common in DLB patients; 35% of patients with Parkinson's disease fulfil the pathological diagnostic criteria of AD, while deposition of amyloid plaques is present in approximately 85% of DLB patients. 6 A meta-analysis revealed a positive amyloid scan in 57% and 35% of patients with DLB and PDD, respectively. 5 A higher cortical amyloid burden has been associated with greater cortical and medial temporal lobe atrophy in LBD patients. 6 Significant cortical amyloid burden may accelerate the cognitive decline in LBD patients, suggesting the possibility of a synergistic contribution of AD pathologies to LBD dementia. 6 On 18 FDG-PET, apart from bilateral occipital hypometabolism, some LBD patients also demonstrate an AD pattern of hypometabolism, ie temporoparietal, posterior cingulate gyrus or precuneus hypometabolism (Fig) . 7 In a recent study comparing 12 patients with DLB and an AD pattern of hypometabolism on 18 FDG-PET with 11 patients with DLB and no AD pattern of hypometabolism, the former had a higher prevalence of visual hallucinations and extracampine hallucination. 7 As far as we are aware, an AD pattern of functional imaging has not been studied in Chinese patients with DLB.
In contrast with AD, the clinical features of patients with DLB are unfamiliar to the general public. In a recent study that involved 125 carers of LBD patients, 82% to 96% expressed a wish to have information and support about visual hallucinations, changes in the brain and the body, and ways to cope with behavioural changes. 8 Unfortunately clinical studies of LBD among the Chinese population are limited and none has examined the longterm outcomes of LBD, including falls, dysphagia, aspiration pneumonia, pressure sores, mortality, and behavioural and psychological symptoms of dementia (BPSD).
Based on a review of the clinical records of all LBD patients followed up in our memory clinic, the current study aimed to review the presenting clinical features and identify risk factors for longterm outcomes including falls, dysphagia, aspiration pneumonia, pressure sores, and mortality in Chinese patients with LBD. It was hoped that this would provide useful clinical information for carers of such patients. We also wished to identify any difference in clinical features of LBD patients with and without an AD pattern of functional imaging. We hypothesised that LBD patients with an AD pattern of functional imaging would have a young age at presentation or diagnosis due to concomitant AD pathologies.
Methods
This was a retrospective case series of Chinese LBD patients. The case records of Chinese patients with LBD who attended a memory clinic at Queen Mary Hospital between 1 January 2007 and 31
December 2015 were reviewed. This study was done in accordance with the principles outlined in the Declaration of Helsinki. Probable DLB was diagnosed according to McKeith criteria 2 (Table 1 1,2 ). Probable PDD was diagnosed according to the following: the patient should meet the diagnostic criteria of Queen Square Brain Bank criteria with dementia developing in the context of established Parkinson's disease with cognitive impairment in more than one domain and severe enough to impair daily life (Table Clinical outcomes including falls, dysphagia, aspiration pneumonia, development of pressure sores, and mortality were traced. For patients with a history of falls, geriatric day hospital (GDH) training was traced including the pre-/post-training Elderly Mobility Scale 15 and Berg Balance Scale. 16 Parkinsonism medication was often titrated at the GDH. Dysphagia was further subclassified as oral or pharyngeal according to the clinical assessment by a speech therapist (ST) or, if available, a video fluoroscopic swallowing study (VFSS). 17 Penetration was defined as barium material entering the airway but not passing below the vocal cords; aspiration was defined as barium material passing below the level of the vocal cords. 18 The locations of pressure sores and staging, according to National Pressure Ulcer Advisory Panel, 19 were recorded. 'Time to event' was defined as the difference between the date of diagnosis and first appearance of these events.
Statistical analyses
Parametric variables were expressed as mean ± standard deviation and non-parametric variables were expressed by median (interquartile range [IQR] with PDD). The mean age at presentation was 76 ± 7 years and the mean MMSE score at presentation was 19 ± 7 with a total duration of follow-up of 72 patientyears (mean follow-up, 1138 ± 698 days). The baseline demographics of the patients are summarised in Table 2 . There was no statistically significant difference in baseline demographics between DLB and PDD patients. The time to diagnosis appeared to be longer but not statistically significant for PDD patients, possibly due to very small numbers in the two groups. The overall accuracy of diagnosis was 52%. Six (38%) of the 16 DLB patients were initially misdiagnosed as AD. The frequency of defining clinical characteristics of LBD among DLB and PDD patients is summarised in Table 3 . There were no statistically significant differences (results not shown). Of note, 69% of DLB patients presented with parkinsonism and 74% of LBD patients had vivid visual hallucinations. Information about the content of visual hallucinations was available for 14 of 17 patients: 50% (n=7) involved persons, 7% (n=1) involved objects, 21% (n=3) a combination of persons and animals, 7% (n=1) a combination of insects and animal, 7% (n=1) a combination of insects and objects, and 7% (n=1) a combination of animal and objects. An NPI score was available for 78% (18/23) at baseline, of whom 83% (15/18) had a score of ≥1, and 78% (14/18) had at least one NPI subcategory rated as severe, ie ≥4. The three most common BPSD as indicated by a NPI score of ≥1 were visual hallucination (56%), anxiety (50%), and apathy (50%). There was no significant difference in BPSD in terms of NPI score for DLB and PDD patients (results not shown).
Results

Baseline demographics and clinical characteristics
Falls
Of the patients, 16 Table 4 ].
Pressure sores
Six (26%) patients developed pressure sores with four over the sacrum and two over the heel (two in stage 1, two in stage 3, and two in stage 4). The mean time to development of pressure sore was 978 ± 599 days (median, 994; IQR, 379-1528 days). The event rate was 0.08 per person-years. A comparison between
Abbreviations: DLB = dementia with Lewy bodies; PDD = Parkinson's disease dementia; REM = rapid eye movement 
Alzheimer's disease pattern of functional imaging
Of the patients, 19 underwent 18 FDG-PET and four underwent perfusion SPECT imaging. Twelve patients (9 DLB and 3 PDD) had an AD pattern of functional imaging: all had bilateral temporoparietal lobe hypometabolism/hypoperfusion; three concomitantly had hypoperfusion/hypometabolism over the posterior cingulate gyrus and one had additional hypometabolism over the precuneus. Patients with LBD with an AD pattern of functional imaging compared with those without were younger at presentation (73 ± 6 vs 80 ± 6 years; P=0.02) and had a lower MMSE score at 1 year (15 ± 8 vs 22 ± 6; P=0.05). There was no difference in the presentation of visual hallucination between the two groups of patients (Table 5 ).
Discussion
An accurate diagnosis of LBD is important. It allows prescription of acetylcholinesterase inhibitors or avoidance of antipsychotics in view of the risk of neuroleptic sensitivity. An overall accuracy of clinical diagnosis of 52% in our study is similar to findings in western studies, eg 62% by a neurologist. 20 Our results reveal that no single diagnostic criteria or test is infallible and the diagnosis needs follow-up review and support from functional imaging when 4 including 31 DLB and four PDD patients with a younger mean age of onset (67 ± 10 years), more patients in our series presented with cognitive decline (100% vs 60%), parkinsonism (78% vs 9%), visual hallucinations (74% vs 9%), and rapid eye movement sleep behaviour disorder (48% vs 11%). These differences may be related to the heightened awareness of the core features of LBD among Chinese doctors in recent years or because patients in our series presented at a more advanced stage of dementia (Han et al 4 did not state the severity of dementia). Nonetheless, both case series reported similar rates of postural hypotension (9% vs 3%) and BPSD (83% vs 86%). 4 The rate of postural hypotension in both case series is much lower than that reported in other literature on DLB patients, ie 50%. 22 The lower rates of postural hypotension may be related to under-recognition. Similar to our findings, in a study of 22 Chinese DLB patients (mean age, 74 ± 8 years; mean MMSE score, 16 ± 7; mean NPI score, 24 ± 16), three most commonly observed BPSDs were visual hallucinations (86%), delusions (64%), and anxiety (59%); total NPI score was an independent predictor of caregiver burden (odds ratio=1.537; P=0.048). 22 Clinicians should pay particular attention to BPSD, particularly visual hallucinations and anxiety symptoms, when managing Chinese LBD patients.
In addition, falls, dysphagia, and pressure sores can contribute to carer stress but they were not included in previous studies of LBD patients. 23, 24 Nearly 70% of our LBD patients experienced falls. This rate is greater than the previously reported rates of 11% to 44%. 25, 26 Although visuospatial impairment, cognitive fluctuation, parkinsonism, or visual hallucinations were proposed as possible mechanisms that contributed to falls, only parkinsonism was identified in one study of 51 AD and 27 DLB patients as an independent risk factor. 25, 26 Because of the limited sample size, no significant risk factors could be identified in our series. With regard to the finding of limited improvement in mobility after GDH training, it is likely that many factors affect the mobility of LBD patients. These factors include dementia, postural hypotension, and poor balance from disease. Clinicians should alert carers of the risk of falls and offer advice about general measures for falls prevention, including addressing environmental risk factors and use of safety alarms. Compared with Londos et al's finding 17 that 29% of 82 LBD patients (median age, 77 years; median MMSE score, 20) had dysphagia on VFSS, we reported a higher rate of 52%. When identified by STs, LBD patients and their carers should be given advice about diet modification (eg use of thickeners) and postural changes (eg chin tuck). In addition, clinicians should titrate the levodopa dose as far as possible. 27 Given that LBD is an irreversible neurodegenerative disease, advance care planning (ACP) forms a major part of care. 28 Our data for dysphagia, aspiration pneumonia, pressure sores, and mortality can offer useful information during ACP for Chinese LBD patients. Since those patients who have died had a higher presenting CDR score, lower Barthel Index, and greater usage of levodopa (which probably reflects more severe parkinsonism), ACP should be initiated earlier in LBD patients with these features. It has been reported that LBD patients can have UCA and in our series two (28.6%) patients died of UCA. Unexplained cardiac arrest is proposed to be related to pathological involvement of the intermediolateral columns of the spinal cord, autonomic ganglia, and sympathetic neurons, affecting either respiration or heart rhythm. 29 Such risk of UCA should be explained during ACP. Presence of hypometabolism/hypoperfusion over the temporoparietal lobes/precuneus/posterior cingulate gyrus was used as surrogate markers of concomitant AD pathologies in our LBD patients. As far as we are aware, this is the first study to show that concomitant AD pathologies among Chinese LBD patients can result in an early age of presentation or diagnosis and lower MMSE score at 1 year. Our findings provide further evidence of the synergistic contribution of AD pathologies to LBD dementia. 6 This study has several limitations. It was a single-centre retrospective case series, therefore, we considered clinical features only as present or absent when clearly stated as such. This might have affected our results. Pathological diagnosis was not obtained including pathological proof of concomitant AD pathologies. Since all subjects were recruited from the memory clinic, LBD patients who present to a psychiatric clinic may be different, eg with more BPSD or visual hallucinations. The severity of parkinsonism was not graded so the influence of parkinsonism on long-term outcomes such as falls or aspiration pneumonia was not fully analysed. Although our case series comprised the largest number of Chinese patients with LBD supported by functional imaging, the number remained limited. Our findings should be confirmed by a larger study with Pittsburgh compound B imaging to delineate the concomitant presence of amyloid plaques.
Conclusions
Falls, dysphagia, aspiration pneumonia, and pressure sores were common among LBD patients. Lewy body dementia patients with an AD pattern of neuroimaging had an earlier age of diagnosis or presentation and lower 1-year MMSE scores. Such information is useful in the formulation of a management plan for Chinese LBD patients.
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